The objective of this test plan is to describe research to determine the gaseous by-products of the adsorption of CH 3 I on hydrogen reduced silver exchanged mordenite (AgZ).
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BACKGROUND
I on hydrogen reduced silver exchanged mordenite (AgZ).
In FY10 INL conducted three breakthrough runs using AgZ. During the course of these tests elemental iodine was observed in the effluent from the bed. The only source of iodine in the system was the CH 3 I in the feed gas. It was hypothesized that the elemental iodine was generated within the sorbent bed, presumably from a reaction likely catalyzed by silver mordenite. It was also observed that the levels of CH 3 I and I 2 in the effluent did not rise in concert, i.e., the ratio of the CH 3
This behavior does not appear to have been reported previously nor has it been independently confirmed. Previous work at PNNL, INL and ORNL conducted in the late 1970s and early 1980s also focused on the adsorption of CH I in the effluent decreased from ~96% to 3-5% over the course of the run (Haefner, 2010). 
DATA GAP ANALYSIS
I on AgZ as this was thought to pose a greater challenge to the iodine sorption media than elemental iodine. However, these tests did not examine the effluent gas in great detail.
A number of questions have been posed by the observed behavior and are presented in Table 1 . This table also identifies relevant past work and possible approaches to develop answers to the seven main questions.
The two initial key questions that need to be addressed from this list of seven main questions are:
1. Is elemental iodine observed in the effluent? This will require duplicating the run from FY10
with sufficient sampling and analysis to confirm or refute the previous observation. (Jubin 1980 . CH3I at ~300 ppm; NO, NO2 at 0, ~1,000, and ~20,000 ppm; H2O at 0.01% and 1.2%; used on-line GC/PID for measuring CH3I; starch to indicate I2 CH presence; measured iodine in sorbent using XRF. Iodine capacities measured up to 21.7 wt% (Scheele 1983) . 3 I at 25-34 ppm; 500-800 ppm NO, NO2; 1.5-2% H2O; 2. Capacities for different Aerogels, Hreduction, aging, and T (PNNL tests).
Constant superficial velocity; limit variation in zeolites and Aerogels. How address aging of reduced sorbents during long test?
Note: Priority codes: C Critical H High M Medium L Low Table 1 also shows a number of other questions that need to be answered to understand the mechanism and impact of this behavior. The initial confirmatory phase will be covered within the FY13 scope of work. Additional phases are proposed to address these remaining questions in FY14 and possibly FY15.
The test plan presented below details the Phase I tests needed to identify the gaseous by-products that arise from the adsorption of CH 3
TEST PLAN
I by AgZ. The subsequent phases are needed to address the remaining questions and are included for completeness, but in less detail. The completion of all phases is needed to gain fundamental engineering data associated with the adsorption of organic iodide compounds on silvercontaining sorbents.
Phase II and Phase III tests are less defined and will be revised and refined based on a review of the Phase I test results. Conceptually, Phase II and Phase III portions of this test plan are designed to provide significantly more insight into the mechanisms associated with the adsorption and reaction / decomposition of CH 3 Note: Question numbers follow specific test numbers shown in Table 1. I and other organic iodides on AgZ and other iodine sorbents. These tests should provide data to support engineering calculations that are needed to design iodine capture systems which efficiently and reliably remove organic iodides 
